AGEs-RAGE mediated up-regulation of connexin43 in activated human microglial CHME-5 cells.
Microglial activation is a significant contributor to the pathogenesis of many neurodegenerative diseases. Microglia respond to a range of stimuli including pathogenic protein deposits such as advanced glycation endproducts (AGEs). AGEs are prominent inflammatory stimuli that accumulate in the ageing brain. AGEs can activate microglia, leading to the production of excessive amounts of inflammatory cytokines and coupling via gap junction proteins especially connexin43 (Cx43). The literature on the expression of microglial Cx43 during inflammation is controversial. Many cellular effects of AGEs are thought to be mediated by the receptor RAGE. There is however, no evidence suggesting Cx43 is a downstream effector of AGEs-RAGE interaction in microglia. In addition, most of the AGEs-related studies have been undertaken using rodent microglia; the information on human microglia is sparse. Microglia of human and rodent origin respond differently to certain stimuli. The aims of this study were to investigate the AGEs-RAGE-mediated activation of human microglia and establish if Cx43 is one of the downstream effectors of AGEs-RAGE interaction in these cells. Human microglial CHME-5 cells were treated with different doses of AGEs for a selected time-period and microglial activation studied using specific markers. The protein expression of RAGE, Cx43 and TNF-α-receptors (RI and RII) was analysed in response to AGEs in the absence/presence of various doses of anti-RAGE Fabs. TNF-α levels in media were measured using ELISA. TNF-α-induced opening of gap junctional channels was assessed by dye uptake assays and the effect of neutralising TNFRII on Cx43 levels was also studied. CHME-5 cells showed an up-regulation of RAGE, TNF-α, TNFRs (especially TNFRII) and Cx43 upon AGEs treatment and a significant dose-dependent drop in the levels of TNF-α, TNFRII and Cx43 in the presence of anti-RAGE Fabs. TNF-α induced gap junctional/hemichannel opening whereas blocking TNFRII inhibited TNF-α-induced increase in Cx43 levels. Results suggested that TNF-α, TNFRII and Cx43 are downstream effectors of the AGEs-RAGE interaction in human microglial CHME-5 cells.